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ABSOLUTE HEIGHT 


ACUITY 


ACUTANCE 
AIR BASE 


ALTITUDE 
AZIMUTH OF THE PRINCIPAL RAY 
BASE HEIGHT RATIO 


CAMERA NADIR 


CONE ANGLE 


COPY GENERATION 


DATE OF PHOTOGRAPHY 


Feotentheite 
FOP-SECRET_RUEE Contrel System Only 


aS : Ty 


GLOSSARY OF TERMS 


Vertical distance from the vehicle to 
the mean ground level of the aree being 
photographed. 


Sharpness - Edge definition. 


Measure of the ability of a lens to 
reproduce sharp images. 


Ground distance between 2 exposure 
stations. 


Vertical distance from the vehicle to 
the Hough Ellipsoid at the time of 
exposure. 


Horizontal clockwise angle, measured 
from true north to the camera princi- 
pal ray. 


Ratio between the air base and the 
absolute altitude of a stereoscopic 
pair of photographs. 


Geodetic latitude and longitude of a 
point vertically beneath the perspec- 
tive center of the camera lens on the 
Hough Ellipsoid. 


Angle between the a a ray and the 
vehicle nadir. 


Number of reproductive steps by which 


 @ negative or positive photographic 


copy is separated from the original, 
i.e. the original negative is copy 1, 
& positive made from the original neg- 
ative is copy 2, etc. 


Indicates the day, month, and year 
(GMT) thet the photography was ac- 
quired. 
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EXPOSURE* 


EXPOSURE DURATION 


EXPOSURE STATION 


FIDUCIAL MARK 


FOCAL LENGTH: CALIBRATED 


FOCAL LENGTH: EQUIVALENT 


FOCAL PLANE 


FRAME 


GROUND RESOLUTION* 






Total quantity of light received per 
unit area on a sensitized plate or 
film. 


Time during which a light-sensitive 
material is subjected to the influ- 
ence of light. Expressed in this text 
in fractions of a second. Formula: 
Exposure Time (sec) = Slit Width (in) 
Sean Rate (in per sec 


Position occupied by the camera lens 
at the moment of exposure. 


A standard geometrical reference point 
imaged at the margin of a photograph. 
The intersection of the primary fidu- 
cial marks usuelly defines the prin- 
cipal point. 


Adjusted value of the equivalent focal 
length. Computed to distribute the 
effect of lens distortion over the 
entire field. 


Distance measured along the lens axis 
from the rear nodal point to the plane 
of best average definition over the 
entire field. Points other than the 
rear nodal point may be used but must 
pe specified for correct interpretation 
of data. 


Plane perpendicular to the lens axis, 
in which images of points in the object 
field of the lens are focused. 


One of a series of full-format photo- 
graphs comprising 4 roll of film. 


Resolved ground distance as determined 
from standard bar target resolution 
targets. A target is considered to be 
resolved when a grouping of 3 bars can 
be distinguished as 3 distinct lines. 
The lines need not have linear form. 
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HOLEY RAIL DOTS Images of the rail holes associated 
with the pan geometry calibration of 
4 the camera. 
IMC (Image Motion Compensation ) Correction for the forward motion of 
° the vehicle while photographing the 
terrain. 
ISODENSITOMETER An instrument which is basically a 


; microdensitometer with the capability 
, of repeatedly scanning an image at 
pre-set intervals. Its output is in 
the form of a plot representing dis- 
tance along 2 axes and density differ- 
ences as code changes within each scan 


line. 

LOCAL SUN TIMP Time of day computed from the position 
of the sun relative to the imaged ter- 
rain. 

LICRODENSI TOMETMR An instrument which measures the opti- 


cal density of very small areas in an 
image. Its output is in the form of a 
continuous plot of density versus dis- 
tance across an image. The microdensi- 
tometer used in NPIC can accurately 
measure distances as small as 1 micron 
and densities up to 5. 0+, 


ICD INDICATORS A series of marks imaged in the border 
area of each frame for the purpose of 
defining the relative orientation of 
the optical axis and the ground scene. 


NODAL TRACE A continuous line imaged along the 
major axis of each frame to define the 
optical axis of the lens relative to 
any given instant of exposure. 


PANORAMIC CAMERA Photographs a partial or complete pan- 
Orama of the terrain in a transverse 
direction through a scanning motion of 
the lens system. 
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PARALLAX 


PASS 


PITCH 


PROCESSING LEVEL 


PRINCIPAL RAY 


RESOLUTION 


ROLL 


SHADOW FACTOR 


SHRINKAGE MARKERS 


TOP-SECRET OTT Ps ek ee 8 


Apparent displacement of the position 
of an object in relation to a refer- 
ence point, caused by a change in the 
point of observation. 


Operational portion of an orbital revo- 
lution. A suffix D indicates the de- 
scending node and a suffix A indicates 
the ascending node. An additional suf- 
fix E indicates that the associated 
photography was generated for engineer- 


ing purposes. 


Rotation of the camera about its trans- 


verse axis. Positive pitch indicates 
nose-up attitude. 


Degree of development. Three levels of 
processing are currently employed: Pri- 
mary, intermediate, and full. 


That ray of light which emanates from a 
point in object space and passes unde- 
viated through the lens to become imaged 
at the principal point of the camera 
system. It is co-incident with the op- 
tical axis of the lens. 


Measure of the smallest array of point 
objects distinguishable as independent 
point images, expressed in lines/m. 


Rotation of the camera about its lon- 
gitudinal axis. Positive roll indicates 
left wing up attitude. 


A constant for each frame, used to cal- 
culate heights from shadow lengths. 


Calibrated reference points used to cal- 
culate deformations of the photographic 
material. 
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SOLAR ELEVATION 


STELLAR CAMERA 


SYSTEM TIME LABEL 
UNIVERSAL GRID 


VEHICLE AZIMUTH 


VIGNETTING 


YAW 


Vertical angle measured from a plane 
(tangent to the surface of the earth 
at the point of intersection of the 
principal ray) to the sun, the vertex 
being at the center of the format. 


Used simultaneously with the index 
camera to photograph stars in order to 
determine vehicle attitude. 


Binary presentation of the accumulative 
system time. 


X, Y coordinate system used to locate 
images on photographic formats. 


Clockwise horizontal angle measured 
from true north to the vehicle ground 
track. 


Gradual reduction in density of parts 
of a photographic image due to the 
stopping of some of the rays entering 
the lens. 


Rotation of the camera about its ver- 
tical axis. Positive yaw represents 
nose-left attitude, as viewed from the 
top of the camera. 


“Defined differently than in the "Glossary of NPIC Terminology." 
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PER DOCUMENT NUMBER SPECIAL STUDY 

1033 None 

1034 None 

1036 None 

1037 None 

1038 None 

yore None 

0 
anne Slant Range Computations 
Related to Universal Grid 

Coordinates for the KH4A 
Camera System 

1042 None 

1043 Scan Speed Deviation 
Analysis of the Forward 
Camera, Mission 1043 

1044 Ff Dual Gamma/Viscose Vs 
Conventional/Spray Proces- 
sing Analysis (Mission 1044) 

1045 None 

1046 $0230 Vs 3404 Evaluation 

104-7 None 

1048 None 

1101 Slant Range Computations 
Related to Universal Grid 
Coordinates for the KHULB 
Camera System 

1102 None 

1103 None 

1104 ae Evaluation Mission 
11 

1105 aa §0-121 Evaluation Mission 1105 
S0-180 Evaluation Supplement 
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SYNOPSIS 


Mission 1105, a two-part satellite reconnaissance mission, was 
launched at 21312Z on 3 November 1968. The first capsule was recovered 
dry during rev 131D, at 2359Z on 11 November 1968. The mission was ter- 
minated by air catch of the second satellite re-entry vehicle on rev 29eD, 
at 22152 on 21 November 1968. One hundred and twenty-five photographic 
passes were accomplished by this nine-day mission. In general, the image 
quality of this mission is significantly poorer than that obtained from 
Mission 1104. The quality of the imagery is variable and displays areas of 
soft focus and image smearing. The variability in image quality is less on 
the second phase of the mission. However, the general image quality is 
still below the level of this System. The best imagery of the mission 
was assigned an MIP of 100, but this rating is not indicative of the over- 
all mission quality. 


Approximately 80 percent of the mission is cloud free photography. 
No stellar/index unit (DISIC) was employed on this mission. 


This was the first mission of this system to utilize a primary load 
of film type S0-380 (UTB). It is felt that the interaction of the UTB 
with the modified system (this system was modified to accommodate the UTB 
film) is the cause of the unsatisfactory image quality. This m‘ssion also 
carried a 500 foot tag end of film type SO-121 (aerial color film) on the 
aft camera supply. Detailed analysis of this color material is included 
in this report. It should be noted that the employment of UTB material 
provided approximately 7,700 feet of available film over the usual load of 
standard thin base material. 
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PART I. GENERAL SYSTEM INFORMATION 


A. Camera Numbers _ 
Forward-Looking Panoramic Camera 311 
Aft-Looking Panoramic Camera 310 
DISIC Camera None 


B. lLeunch and Recovery Dates 
Rte eee 


Mission 1105-1 Mission 1105-2 

Launch 3 November 68/21317 * 
Recovery 1l November 68/23592 21 November 68/2015z, 
Recovery Rev 131D 29eD 
C. Orbit Elements 

Actual Actual 

1105-1 1105-2 Photo 

Element Planned Rev 5 Rev 270 Range 

en EE 
Period (min) 88.80 88.8 88.76 
Perigee (nm) 85.0 82.8 85.4 81.13, rev 32 
Apogee (nm) 150.9 160.0 160.7 116.25, rev 252 
Eccentricity 0.008981 0.01098 0.01058 
Inclination (deg) 82.0 82.12 82.13 
Perigee Latitude 35N 36. 37N 51. 38N 


NA - Not Available. 
* - Not Applicable. 


D. Photographic Operations 


l. Panoramic Cameras 


Type Mission 1105-1 Mission 1105-2 Total 
Rev Frames Rev Frames Rev Frames 

Operational 
Fwd 50 4,219 55 4,105 105 8, 324 
Aft 50 4,220 53 3,928 103 8,148 
Operational / 

Domestic 
Fwd 0 8) 0 0 0 0 
Af: re) 0 > *O 0 0 0 

a Dg 
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Domestic 
Fwd t 199 9 318 1€ S17 
Aft T 200 9 317 16 517 
Engineering 
(no imagery ) 

3 33 » Un 4 An 
Aft | 33 1 ll 4 kh 
Totals 
Fwd 60 4451 65 4 43h 125 8, 385 
Aft 60 4453 63 4,356 123 83,709 


2. Secondary Cemeras 
Camera - No stellar/index unit was employed on this mission. 


E. Film Usage 


Film Load Pre-Flight Processed 
(Total, ft) Footage Footage 
Fwd-Looking (Mission 1105-1) *2k , OOO 485 11, 805 
Aft-Looking (Mission 1105-1) *23,550 485 11, 804 
Fwd-Looking (Mission 1105-2) NA NA 11,714 
Aft-Looking (Mission 1105-2) NA NA 11,199 
Stellar (Mission 1105-1) NA NA NA 
Stellar (Mission 1105-2) NA | NA NA 
Index (Mission 1105-1) NA NA NA 
Index (Mission 1105-2) NA NA NA 


* - Total Load for Both Buckets. 
NA - Not Applicable. 


Aft-Looking Film Load consisted of: 
(a) 23,000 ft of SO-380 (UTB). 
(b) 50 ft of 340k. 


(c) 3.5 ft material change detector strip (MCD). 
(a) 500 ft of S0-121. 
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PART II, IMAGE ANALYSIS 


A. Fwd-Looking Panoramic Camera 


1. Density: The density of the forward-looking camera record is 
medium with a tendency toward heavy, due to the prevailing snow cover. 


2, Contrast: The imagery obtained by the forward-looking camera is 
generally of medium to high contrast. The high contrast results from the 
high reflectance afforded by the snow covered areas in contrast to the low 
reflectance of the areas of wet, bare terrain. 


3. Acuity: The imagery of the forward-looking camera record is de- 
graded in varying degrees throughout the mission. The degradation is in 
the form of a variable out-of-focus condition compounded by image smear. 
The focus is generally poor and variable within a frame as well as between 
frames. Image sharpness varies significantly across the minor axis of the 
film as well as along the major axis, with the pattern variations between 
frames. The image smear is present for approximately six inches at the 
beginning and end of most frames, as well as randomly within a frame. The 
direction of smear varies from one area to the next. The smear is not con- 
fined to along and/or across track directions. The only consistent pettern 
seems to be that the supply end (half) of a frame is less degraded than the 
take-up end. It also appears that the better imagery usually occurs along 
the binary edge of the format, rather than the time track edge. This pat- 
tern is not consistent, however, since the reverse is sometimes true. The 
degree of image quality variability within a frame is such that one may 
expect to see engine nacelles on an aircraft at one location on a frame 
while he is unable to distinguish the outline of an aircraft at another 
location, within the same frame, in a similar format position. Image 
degradation is most severe at the beginning of the mission, and although 
the image smear at the ends of the frames and the overall focus problem 
persists through the second half (1105-2) there are fewer areas of severe 
degradation in the center two-thirds of most frames. Although the best 
imagery of the mission is present on the aft camera record during the 
first half of the mission (1105-1), the forward-looking camera record 
provided the best quality imagery on the second half (1105-2) of the 
mission. 


4. Imaged Degradations 


a. A minor light leak fog pattern is present within two inches 
of the teke up end of the format on the first frame of a few passes. 
Occasionally, other frames within a pass were similarly affected. 
Degradation in all cases was extremely minor (Graphic 1, page 9). 
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“%, Static: Dendritic type fog patterns are present intermit- 
tently throughout the forward-looking camera record. These patterns 
are found along both film edges and in most cases are confined to the 
porder area. 





ce. Other: A wavering plus density streak is present intermit- 
tently throughout the material from the forward-looking record. This 
streak is approximately 0.2 to 0.3 inch wide (Graphic 4, page 9). 
The forward-looking camera record also contained an approximately 0.2 
inch wide intermittent minus density streak (Graphic 2, page 9). 
These streaks are the result of strain marks which cause sensitization 
and desensitization in material. Such strain marks sre induced by 
normal air twists in tre camere film path which creates buckles in 
the film. ‘These strain marks are characteristic of $0-380 film em- 
ployed in this system. 


Infrequent, random minus density spots, ranging in size from 
0.025 to 0.050 inch, were observed on both the SO-380 and 3404 filn. 
These spots contain no imagery and appear to be either desensitized 
or unprocessed areas. 


A 0.1 inct wide plus density streak along the time-treck edge of 
the film begins in forward frame 10, pass 197D and terminetes at 8 
manufacturer's splice in frame 73, pass 198D. This streak is outside 
+he active format area and causes no degradation to the imagery. 


A 0.10 inch wide minus density streak (rail reflection) is 
present along toth the time-track and binary edges of all formats 
throughout the mission. Degradation is minor. 


5. Physical Degradations: The forward-looking camera record con- 
tained two holes. The first is about 1.6 inches by 0.1 inch and is located 
S51 inches from the erd of the material. The second hole is triangular, 
acout 0.25 inch or a side, ard is located 30.5 inches from the end of the 
material. A ten-inch-long crease, following the second hole, occurred 
during processing. 


A faint base rut is present throughout the entire mission. It is 
located near the center of the 7Omm web and appears to be continuous from 
nead to tail. The faint plus densit. line resulting from this rub is 
visivle onl: wher the original negative is viewed by reflected light and 
thus offers no degredatior to the imagery. 


Minor rail scratches are presen* along both film edges throughout 
«re missior. 
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6. Product Quality: The imaged degradations listed for -he forwerd- 
looking camera record are generally of a minor mature and do ro-+ Serio:sl: 
affect the overall product quality. 


B, Aft -Looking Panoramic Camera 


1. Density: The density of the aft-looking camera record is gerer- 
ally medium with a tendency toward heavy, due to the Prevailing snow cover. 


2. Contrast: The imagery obtained by the aft-looking camera is 
generally of medium to high contrast. The high contrast results from =e 
high reflectance afforded by the snow covered areas in contrast to the 
low reflectance of the areas of wet, bare terrain, 


3. Acuity: The image quality of the aft-looking record is gererall; 
Similar to that of the forward. The imagery displays a gereral out-of- 
focus condition and, like the forward Caméra photography, has areas of 
image smear. This smear is multi-dire¢ctional and igs mOS® prevalent at the 
take up half of the format. As in the case of the forward-looking camera 
imagery, the most consistent and severe degradation exists within the lest 
six inches at each end of a frame. In most instances, the image detail 
appears to be better in the forward-looking camera photography than in the 
aft for the first half of the mission. There are fewer instances of severe 
image degradation in the center two-thirds of most frames on the second 
half of the mission than on the first half. The quality of the aft-looking 
photography ig better than that of the forward-looking On the second half 
(1105-2) of the mission. The fifth frame of each camera operation on 
1105-1 contains a band of severely out-of-focus imagery approximately 0.5 
inch wide along the binary edge of the frame. This band is continuous 
from the take up end of the frame to approximately the center of the for- 
mat. On the second half of the mission (1105-2), this problem is non- 
existent. 


4, Imaged Degradations 


a. Light Leaks: A minor light leak induced fog pattern, within 
two inches of the take-up end of the format, is present on the first 
frame of a few passes. (Graphic 3, page 9). 


b. Static: Dendritic static discharge traces are present elong 
both edges of a few frames of the mission. In most cases, this static 
is confined to the border area and presents minor degradation to the 
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c. Other: <A wavering plus density streak is present irntermi*- 
tently throughout the aft-looking record. This streak is approxt- 
mately 0.2 to 0.3 inches wide and is the result of strain marks 
which cause sensitization in the material (Graphic 4, page 9). 

These marks are induced by the normal air twists in the camera film 
path which create buckles in the film. Such strain marks are charac- 
teristic of S0-380 film employed in this system. 


Infreguent, random, minus density spots, ranging in size from 
0.025 to 0.050 inch, were noted throughout the mission material. 
These spots contain no imagery and appear to te ei her desensitized 
or unprocessed areas. 


S. Physical Degradations: The aft-looking camera record contsined 
two holes. One hole is about 0.2 inch by 0.1 inch and is located epproxi- 
mately 23.8 inches from the end of the mission. This hole is present in 
the SO0-121 color film. A second hole in frame 91, pass 273D is approxi- 
mately 1.5 inches by 0.25 inch and was apparently caused ty adhesior to a 
manufacturer's splice in frame 9e. 


An emulsion scratch approximately 1.5 inches from and parallel to the 
time-track edge of the film is present intermittently throughout the second 
half (1105-2) of the mission. This scratch is interrupted by numerous, 
small plus density dentritic static discharge traces. When these occur in 
a series, the discharge traces are spaced at intervals of 1.5 inches along 
the scratch. These discharge traces obscure an area with a dismeter of 
about 0.05 inch. 


Minor rail scratches are present along both film edges throughout the 
mission. 


An emulsion scratch approximately 0.2 inch from and parallel to the 
time track edge is present on most frames of most passes on the first half 
of the mission. This scratch begins at the take-up end of the frame snd 
continues approximately eight inches into the format. 


An intermittent emulsion scratch 0.5 inch from and running parallel 
to the data block edge of the frame is present on passes 64D to 127D. This 
scratch is approximately 10 inches in length and is present in the take-up 
half of the frame. 


6. Product Quality: The imeged degradations present on the aft- 
looking camera record are generally of a minor nature and do not seriously 
affect the overall product quality. 


a 


Handle Via 


: FeertrthHeLs.. 
—FOP-SECRET-ROFT Coatrel System Onty 


NO FOREIGN-DISSEM 


vad FOP-SECRET-RUFF- Pe 
a a 
abe REA Gre GHEE Ea + 


Central System Only 


C. Stellar Camera 
No stellar camera was employed on this mission. (See below) 
D. Index Camera 
No index camera was employed on this mission. Required attitude for 


the photography of this mission was supplied on request, utili zing nominal 
and horizon. reduced values. | 
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E. Graphic Display 


The patterns illustrated below are referenced ‘: °:.e ‘ex’ cr’. cs 
report. 
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F. Explanation for Variable Image Quality 


Both the forward-looking and aft-looking photographic records dis- 
played imagery of a quality below that expected from this system. The 
contractor's explanation for the reduced quality of this mission follows: 
"Mission 1105 was the first system of this type to fly with a full load 
of SO0-380 (Ultra Thin Base - UTB) film. The image quality veriations are 
directly attributable to the interaction of the UTB with this system. 
Modifications were made to 1105 cameras to enable reliable handling of UTR. 
The major modification was a reduction in system film tensions. It would 
appear that this reduction in tension caused an in-flight variability in 
film lift and dynamics in the scan head area during exposure.” 
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PART III. IMAGED AUXILIARY DATA 
A. Forward-Looking Panoramic Camera 
1. Horizon Cameras 
a. Starboard-Looking 


(1} Imagery: The arcs are sharp and distirct. 
(2) Fiducials: Well defined. 


bd. Port-Looking 

(1) Imagery: The imagery appears to become slightly 
veiled as the second half (1105-2) of the mission progresses. 
Under magnification, however, the horizon arcs prove to te sharp 
and distinct. 


(2) Fiducials: Well defined. 


NOTE: Due to system modifications necessary for utulization of S0-380, 
all horizon formats are overlapped approximately 0.4 inch by the panoramic 
imagery. This overlap did not affect the horizon arcs and thereby did not 
hinder horizon reduction. 

2. Frequency Marks: Properly imaged throughout the mission. 

3. Binary Time Word: The time word was operationel, and the images 
are well defined throughout the mission. No difficulty was encountered 
during the automated readout. 

4h. Camera Number: Readable. 


S. Rail Hole Images: All rail hole images were well defined through- 
out the mission. 


6. Nodal Traces: Sharp and well defined throughout the mission. 
. Nod Indicators: Not applicable. 

B. Aft-Looking Panoramic Camera 
1. Horizon Camera 


a. Starboard-Looking 
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(1) Imagery: The arcs are sherp and distinct throughout 
the mission. 


(2) Fiduciels: Well defined. 
o. Port-Looking 

(1) Imagery: The imagery appears to become Slightly 
veiled as the second half (1105-2) of the mission progresses. 
Under magnification, however, the horizon arcs prove to te sherp 


and distinct. 


(2) Fiducials: Well defined. 


@. Frequency Marks: Properly imaged throughout the mission. 

3. Binary Time Word: The time word was operational and the imeges 
well defined throughout the mission. No difficulty was encountered durirg 
the automated readout of the time word. 


4, Camera Number: Readable throughout the mission. 


2« Rail Hole Images: All rail hole images are well defined through- 
out the mission. 


6. Nodal Trace: Sharp and well defined throughout the mission. 
7. Nod Indicators: Not applicable. 

C. Stellar Cameras 
Not applicable. 

D. Index Cameras 


Not applicable. 
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PART IV. MENSURATION QUALITY 


A. Forward-Looking Panoramic Camera 


Seventy-eight individual requests for mensuration support were ful- 
filled during the initial readout of this mission. No mensuration protiems 
were encountered, and the image quality is considered to be good from a 
mensuration stendpoint. The mensuration quality was found to be comparable 
to such other missions as 1103 and 1104. | 


B, Aft -Looking Panoramic Camera 


See above. 
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PART V. FILM PROCESSING 


A. Processing Machines and Processing Gamma 


Record Machine Camma Film T--pe 
Fwd (Mission 1105-1) Yardleigh-5 1.850 S0- 380 
Aft (Mission 1105-1) | Yardleigh-5 1.8h5 SO- 380 
Fwd (Mission 1105-2) Yardleigh-5 1.895 S0-380 
Aft (Mission 1105-2)* Yardleigh-5 1.955 S0- 380 
Stellar (Mission 1105-1) None 
Stellar (Mission 1105-2) None 
Index (Mission 1105-1) None 
Index (Mission 1105-2) None 


*The 500 feet of SO-121 was processed on the Grafton processor, using a 
modified 2607-A chemistry. 


B. Processing Levels 


1. Panoramic Cameras: Single level, dual gamma processing wes em- 
ployed on this mission. 


2. Secondary Cameras: Not applicable. 
C. Film Handling Summary 
1. Fwd-Looking Camera 
a. Capsule De-Filming 


(1) Mission 1105-1: De-filmed on the West Coast and re- 
ceived at the processing site in suitcases. 


(2) Mission 1105-2: Same as for Mission 1105-1. 
b. Pre-Processing Inspection 
(1) Mission 1105-1: No problems encountered. 


(2) Mission 1105-2: A hole was noted through the material 
within the last six feet of the mission. 


c. Manufacturing Splices 
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(1) Mission 1105-1: Pass 38D, frame 105; pass 58D, freme 
86; pass 103D, frame 37; pass 118D, frame 52. 


(2) Mission 1105-2: Pass 167D, frame 1; pass 19D. frame 
73; pass 232D, frame 103. 


ad. Processing Splices 

(1) Mission 1105-1: None other than normal. 

(2) Mission 1105-2: In addition to the rormal splices, a 
splice was required on frame 128 of pass 283D *o prevent a hole 
in that frame from additional tearing. 

e. Manufacturing Defects 

(1) Mission 1105-1: None noted. 

(2) Mission 1105-2: None noted. 
f. Processing Anomalies 

(1) Mission 1105-1: None. 

(2) iiwaion 1105-2: None. 

&- Breakdown 
(1) Mission 1105-1: No problems. 
(2) Mission 1105-2: No problems. 
2. Aft-Looking Camera 
a. Capsule De-Filming 


(1) Mission 1105-1: De-filmed on the West Coast and re- 
ceived at the processing site in suitcases. 


(2) Mission 1105-2: Same as for Mission 1105-1. 
b. Pre-Processing Inspection 


(1) Mission 1105-1: No problems encountered. 
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(2) Mission 1105-2: A 0.2 inch hole was roted !n *“e cclor 
portion of the material, near the water seal cut. I: frame [1, 
pass 273D, a 1.5 inches by 0.25 incn wide triangular piece cr filn 
was torn from the record by a splice in frame 92. 


ec. Manufacturing Splices 


(1) Mission 1105-1: Pass 25D, frame 11; pass 54D, frame 
234; pass 102D, frame 21. 


(2) Mission 1105-2: Pass 135D, frame 77; pass 183D. freme 
126; pass 273D, frame 17/18. The aft-camera material contained 
@ pre-exposed, pre-processed indicator strip (3.5 feet long) to 
indicate the film type change from 3404 to SO-1°1. Part of frame 
35, all of frame 36, and part of frame 37 of pass 273D were imaced 
on this non-sensitive strip and therefore rot recorded. 

d. Processing Splices 

(1) Mission 1105-1: None other than rormel. 

(2) Mission 1105-2: In addition to the normal splices, a 
splice was required on frame 91, pass 273D to repair a hole in 
the material. 

e. Manufacturing Defects 

(1) Mission 1105-1: None noted. 

(2) Mission 1105-2: None noted. 
f. Processing Anomalies 

(1) Mission 1105-1: No problems. 

(2) Mission 1105-2: No problems. 


3. Index Camera: No index camera was employed on this mission. 


4h. Stellar Cameras: No stellar cameras were employed on this 
mission. 
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PART VI. PI SUITABILITY 
A. Definition of Photographic Interpretation (PI) Suitabilit: 


The PI suitability is an assessment of the information conten of 
photographic reconnaissance material and its interpretability. A numter 
of interrelated factors are involved, such as the quality of the pho-og- 
raphy, the extent of target coverage, scale, and weather limitations. 
However, the fundamental criteria for assigning a PI suitability rating 
may be reduced to (a) the scope of the photographic coverage and (b) the 
degree to which a photographic interpreter mey extract useful and reliable 
information from the material. 


PI suitability ratings are categorized as Excellent, Good, Fair, 
Poor, and Unuseeble. These ratings refer to the overall interpretive -ralue 
of the photography obtained from a particular reconnaisssence mission. In- 
dividual targets may also be assigned PI suitability ratings. The stendserds 
that determine assignment of the various ratings are: 


Excellent: The photography is free of degradations by camera mal- 
functions or processing faults and the weather conditions ere faevoratle 
throughout. The imagery contains sharp, well-defined edges and corners 
with no unusual distortions. Contrast is optimum and shadow details, as 
well as details in the highlight areas, are readily detectable. Obser- 
vation of small objects and a high order of mensuration are made possible 
by the consistently good quality of the photography. 


Good: The photography is relatively free of degradation or limiting 
atmospheric conditions. Edges and corners are well defined. Wo unusual 
distortions are present. Detection and accurate mensuration of small ob- 
jects are feasible, but to a lesser degree than in material reted as 
"Excellent". 


Fair: Degradation is present and the acuity of the photography is 
less than optimum. Edges and corners are not crisply defined end there is 
loss of detail in shadow and/or highlight areas. Detection and identifi- 
cation of small objects are possible, but accuracy of mensuration is re- 
duced by the fall-off in image quality and the less-than-optimum contrast 
that prevails. 


Poor: Camera-induced degradations and/or weather limitations severe- 
ly reduce the effectiveness of the photography. Definition of edges and 
corners is not sharp. Only gross terrain features and culture may be de- 
tected or identified and distortion of form may exist. Accurate mensura- 
tion of even large objects is doubtful. 


Unuseable: Degradation of photography completely precludes detection, 
identification, and mensuration of cultural details. 
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C. PI Comments . 


1. Atmospheric Attenuation: Listed below is the photo in*terpre‘er's 
report of weather conditions for priority 1 targets covered on this missior. 


Weather Number of Targets 
a. Clear 458 or 31 percent 
b. Scattered clouds 46 or 3 percent 
c. Heavy clouds 20 or 4& percent 
d. Haze 27 or 5 percent 
e. Scattered clouds/ 8 or 1 percent 

cloud shadow 
f. Semi-darkness 5 or 1 percent 


2. Terrain Condition: The terrain conditions were considered good 
for the interpretation of mission material. In most cases, the presence 
of snow cover aided the interpretation. 


3. Product Interpretability: The imagery provided by Mission 1105 
is generally soft and intermittently displays areas of image smesr. The 
image degradation on this mission resulted in the interpretability being 
generally similar to that of a normal 1000 series mission. However, the 
best quality photography of Mission 1105 is better than the best of any 
1000 series mission, while the more degraded imagery is worse than thet of 
a normal 1000 series mission. The additional coverage provided by the use 
of film type S0-380 (UTB) is considered to be of an extreme edventage, and 
future use of this material is encouraged. 
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Target Designator C 


Camera (Looking) Fwd Aft 
Pass 16D 16D 
Frame 13 19 
Date of Photography 4 Nov 68 4 Nov 68 


Universal Grid Coordinates 56.1 - 1.6 19.3 - 4.6 
Geographic Coordinates of 


Format Center 34-3N 118-9W 34-3N 118-11W 
Altitude (ft) 499, 350 498, 358 
Camera . . 

Pitch (deg) * * 

Roll (deg) * * 

Yaw (deg) * * 
Local Sun Time 1325 1325 
Solar Elevation 34°29" 34° 30' 
Solar Azimuth ; 217° 217° 
Exposure (sec) 1/272 1/460 
Processing Level NA NA 
Vehicle Azimuth 173°19' 173° 26' 
Filter (Wratten) 25 21 
Target Type 51/51 T-Bar 51/51 T-Bar 
Target Contrast 5s] S:l1 
Weather Conditions Hazy Hazy 


GROUND RESOLUTION IN FEET AS DETERMINED FROM THE ORIGINAL NEGATIVE AND 
SECOND GENERATION DUPLICATE POSITIVE 


C 
Along Across 
Track Track 
Fwd Aft Fwd Aft 
Observer 1 Neg. 12’ 16' +16! 12! 


Pos. 16' 16’ +16! 16' 
Observer 2 Neg. 16' 12! +16! 12! 
Pos. 16‘ 16' +16! 16' 
Observer 3 Neg. 16' 16! +16' 12! 
Pos. 16' 16! +16' 16' 


*Not Available. + Greater Than. 


- 22 ~- 


Handle Via 


—~Fatewt ttle — 
~ FOP-SECRET-RUFF Control System Only 


NO FOREIGN. DISSEM 


Handle Via 


Control System Oniy 


ate. ndash 

ate. uted 

eee aBed 

ne Ae wea 

vO OT uQid 

4G u2iQ 

VV PAT 
yosly, 
SsSO1oy 
a 


NOLLVYGNE) GNOOUS GNV GA LLVOAN 


1e3T) 
T3.°6 
@) 

12 
tof LT 
VN 
gsn/T 
oft2 

1 LTE 
HTET 
* 

¥% 

& 


961 ‘t6n 
MO6t-STT NE@-9E 


es ee 
89 AON S 
Tt 
aee 

IV 
a 


‘uByy, 1ayearn 4+ 


‘OTIBTIBAY JON x 


uBid yO *80d n2tQ gOTOT+ Qual uQil ‘90g 
wQiO yliQ “FAN € Aaatasqg 4119 ,OTOT+ 912 uQi2d ‘3aN € Taaresqo 
nQit ,0T,9 °80d n2iQ gOT.OT+ Qi. utiQ °SOg 
uQi6 42.9 “FAN BZ taatasqg 11,9 ,OTOT+ Qi uQGil "FAN g caasasqg 
nQ@:6 nda "80d nOT,OT , OT,OT+ u2sQ n2aQ "80d 
w8i6 vdiQ “99N T taatasqg 41,9 ,O0T,OT+ ,Qid n2iQ “39N T 1taatasqg 
VV PAG VV PAT 35V -PAd 
HOBA YT, yous j, YoRsIL 
JUOTY ssol10y BuO ly 
a 


4B9TO 
TiL°6 
) 

Se 

LS pet 
VN 
tLe/T 
of TZ 
LT &E 
qTET 
A 

% 

* 


OTe “Hot 
MON-STT NEG-9E 


6'O - S°0€ 
89 AON S 
G 
age 
pA 


GAILISOd GLVOITdNG 
TWNISTYO HHL WOUd CHININNALAC SV Ladd NI NOLLNIOSHY aNnowo 


1B3TO 
T*Q"8 
Fe) 

Tz 

1S ELT 
VN 
6SH/T 
ot Le 
19 o&l 
qTET 
* 

¥* 

* 


G06 ‘E64 
MIS-STL NLE-9E 


O'L - €°92 
89 AON S 
6 
az 
VV 
d 


163TO 
T*9°8 
@) 


G2 

155 .oLT 
VN 
692/T 
o& Lo 

1G ob 
HTET 

* 

¥* 

%* 


6LE ‘HOt 
MQH-STT NQ€-9€ 


9° - 6°0S 
gQ AON S 
Si 
agt 
pad 


SUOTYTPUOD 134989M 
48eI{U0DN 4JeB1e;, 
adky, }aB18B,, 
(U9998IM) 19d TTA 
YUPUTZY STO TYUSA 
Taae7y Zutssas0ig 
(998) ainsodxg 
YqnuyZzy Leos 
UOTYBASTY Leos 
aut, ung TBD07 

(3ap) sex 

(3ep) TT0Y 

(2p) 494 Td 
B1aue) 
(93) 3PNI TI TV 
Laqyuag 7euI07 
JO SayeUuTpI0OEOD oTYderZ0anH 
Sa ,BUTPIOOD PIay TestaaTtuy 
AydesrZ0j0ug Jo 348g 
awel 
sseg 
(du THXOoT) BIsUIeD 
LoyeusTsaq 4jazs1e, 


= 23 2 


Handle Via 


Contral System Galy 


NO. FORHGN-DISSENT 


Handle Via 
“WT SUNTMETHOLE ~ 


Contral System Only 


Target Designator 
Camera (Looking) 
Pass 
Frame 
Date of Photography 
Universal Grid Coordinates 
Geographic Coordinates of 
Format Center 
Altitude (ft) 
Camera 

Pitch (deg) 

Roll (deg) 

Yaw (deg) 
Local Sun Time 
Solar Elevation 
Soler Azimuth 
Exposure (sec) 
Processing Level 
Vehicle Azimuth 
Filter (Wratten) 
Target Type 
Target Contrast 
Weather Conditions 


Fwd 
32D 
13 
S Nov 68 
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* 3/0.192 * 
* 4/0.271 * 
* FS/0.198 * 
F/6.3 * F/6.3 
1/100 Variable 1/100 
w/25 w/21 w/25 
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* S0-121/44.1 * 
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PART IX. ENGINEERING EXPERIMENTS 


A. Mission 1105 Experiment 


This mission carried a 500 foot tag end of film type SO0-121 (eerial 
color film) on the aft camera supply. The experiment was limited in velue 
by the reduced system film tension employed to accommodate the UTB mate- 
rial. This decrease in tension permitted the S0-121 to buckle out of the 
focal plane during exposure, providing imagery of variable quality. 


Bs Analysis of Experiment 


A detailed analysis of the S0-121 experiment is included as a special 
study in this PER, 


C. Schedule of Future Experiments 


Tentative Experiments Polarizer through Focus Winter, Proper 
Mission 1106 & 1107 | Azimuths 


Stepped Glass Filter 
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FIGURE 1. MIP SELECTION, MISSION 1105-1 (Aft camera) 
This is an example of the best image quality obtained on this mission. 


= FIGURE 2. CORRESPONDING COVERAGE OF MIP SELECTION, MISSION 1105-1 
-~ This is the corresponding coverage of the MIP area as imaged by the 
forward camera. 
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’ FIGURE 3. MIP SELECTION, MISSION 1105-2 (Forward camera) 


This is an example of the best image quality obtained on this mission. 


FIGURE 4. 


aft camera. 





CORRESPONDING COVERAGE OF MIP SELECTION, MISSION 1105-e 
This is the corresponding coverage of the MIP target as imaged by the 
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FIGURE 5. EXAMPLE OF POOREST PHOTOGRAPHY OBTAINED OM MISSION 1105-1 
This is an example of the out-of-focus imagery from Mission 1105-1. 
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Figures 3a and 4a. Change in Image Quality within Format. 
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‘ FIGURE’ 8. EXAMPLE OF PANORAMIC AND HORIZON FORMAT OVERLAP 

Due to modifications of this system which lengthened the panoramic 
formats, the horizon arcs on both main camera records are overlapped as 
illustrated by this example. 
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FIGURE 7. EXAMPLE OF IMAGE SMEAR 
An example of image smear on the forward-looking images from Mission 
1105-1. Similar areas are found throughout the forward-looking material 
from this half of the mission. 
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FIGURE 6. 
1105-2. 


EXAMPLE OF POOREST PHOTOGRAPHY OBTAINED ON MISSION 1105-2. 


n example of the poorest quality imagery obtained on Missior. 
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FIGURE 6 
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SO-121 EVALUATION 
MISSION 1105 
I. INTRODUCTION 
S0-121, a direct reversal color film, was used for the first time in 
this system in an engineering test. This report presents an analysis of 


the test with regard to the characteristics of the material, physical and 
imaged degradations, and image quality. The format of the report is sim- 


ilar to that used for the SO-180 evaluation on Mj 4 (see the Pho- 
tographic Evaluation Report on Mission 1104, and enables 


the reader to compare the two films. 






A. Test Description 


Five hundred feet of S0-121 color film was attached to the end of 
the aft-looking camera black and white (S0-380) record. A total of 223 
exposures were obtained during acquisitions 37 to 67 of pass 273D, all of 
passes 274D, 2790, 2810, and frames 1 through 71 of pass 283D, where the 
film supply was exhausted. Eecause of an increase in film thickness of 
SO-121 as compared to S0-330, photographic coverage of pass 280D and 
frames 72 through 130 of pass 233D was obtained by the forward camera only. 
S$0-380 film has a thickness of 2.0 mils, while SO-121 is 3.5 mils thick. 
Fifty feet of type 3404 film, 3.0 mils thick, was spliced between the SO- 
380 and S0-121 to ease the transition from one film thickness to the next. 


Prior to processing, the time track edge of the color material was 
flashed (partially exposed) with filtered light to decrease the density 
along the film edge. This allowed the standard edge titling technique to 
be employed while retaining auxiliary data. The color film was processed 
in the srafton processor. Reproductions of the original were made on SO- 
271 duplicate color stock and disseminated to customers according to the 
standard requirement criteria. 


=. Characteristics of ¢¢-121 


S0-121 color film is e fine grain material with high definition 
characteristics, and is specifically designed for high altitude aerial 
reconnaissance, The film contains three emulsion layers with the green 
sensitive emulsion on top, the tlue sensitive layer in the middle, and 
she red sensitive layer or the cottom. The emulsion layers are coated 
on a 2.5 mil estar polyester case with an anti-halation undercoat and a 
Clear cel tacking. The following is a cross-sectional design of the 
2 iin: 
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The following curves, provided by the processing contractor, repre- 
sent the sensitometric characteristics of the 


original (flight) film pro- 
cess as generated by a 1E sensitometer, 
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CG. System/Film Compatibility 


The overall quality of the S0-121 imagery is poor and does not 
represent the potential quality of the system/film combination, An out- 
of-focus condition was experienced throughout the mission. The film 
apparently curled away from the focal plane during exposure, resulting 
in very poor focus at the center of format with improvement toward each 
edge. . 


A second factor that should be considered with regard to image 
quality is that the spectral transmission of the lens is not optimized 
for the spectral sensitivity of the film. The sensitivity of the blue 
emulsion layer peaks far out on the spectral transmission curve for the 
lens and, therefore, provides poor resolution. The green sensitive layer 
peaks near the area of best transmission for the lens and provides the 
best image quality. The red sensitive layer peaks at the region of optimum 
transmission for the lens; however, the image created in the red sensitive 
emulsion layer is degraded by light scattering associated with the physi- 
cal location of the layer. 
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II, FILM DEGRADATIONS 


A. Physical Degradations 


The overall physical condition of the film is good, although minor 
base and emulsion scratches are present intermittently throughout. Frames 
70 and 71 of pass 283D are damaged by scratches and abrasions in associa- 
tion with film supply exhaustion. 


B. Imaged Degradations 


S0-121 has an aerial exposure index of 6.0 as compared to 1.6 for 
$0-380 and therefore is more susceptible to light leak induced fog. Fog 
patterns associated with camera off periods are present on a few frames 
near the end of some passes (example: frame 26 of pass 281D). Traces of 
dendritic edge static are present along both film edges intermittently 
throughout the color material. The degradation is generally minor; how- 
ever, in some instances the traces extend into the format a distance of. 
one inch (example: frame 7 of pass 281D). 
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ITI. IMAGE QUALITY 


A. Resolution (Theoretical) 


A dynamic system resolution of 132 L/mm was established by the 
camera contractor for the aft looking camera of Mission 1105, using S0- 
380 at 2:1 total overall contrast (TOC). This equates to a theoretical 
ground resolution of approximately 6.2 feet at 81 nautical miles (nm). 
The best ground resolution, as determined from the black and white (so- 
380) coverage of an 8.8:1 type "C" resolution target covered by the aft 
camera, is approximately 7.7 feet along track and 8.3 feet across track 
(recorded at 81 nm). Unfortunately, no resolution targets were photo- 
graphed with SO-121, nor was the system resolution reported using SO-121. 
Theoretical system resolution values using SO-121 were developed at this 
facility using the following computations. 


Data and Calculations 
1. System Resolution 


Siven: &. Resolving power of SO-121 film at 2:1 TOC--78 L/mm 
b. Resolving power of SO-380 film at 2:1 TOC--290 L/mn 
c. Dynamic system resolution of the aft camera using 
S0-380 film at 2:1 TOC--132 L/m 


Formula: Re = Ri + Rpt 
Rs = Resolving power of the system 
Resolving power of the lens 


Fr = Resolving power of the film 


+ 
kX 
il 


Using the given values and formula above, the system resolution 
of the aft camera using SO-121 film is computed to be approximately 59 
L/mm at 2:1 TO, 





*These formulas do not take into account image motion parameters or atmo- 
spherics. A confidence limit of plus or minus three feet is a reasonable 
allowance for error. 

2 

e -(b - (2) 

e*The formula | 2) Re} has been suggested as a more accurate 


description of the system performances, but the difference is included 
sr, the confidence limit of plus or minus three feet, 


2 


See | ae 


Handle Via 


heer ettete 
~FOP-SEERET-ROFE Control System Only 





mb Qreclihelibihtlabetl SSE 


ate AlclelislAataisior. 
Control System Only 


2, Theoretical Ground Resolution 


Formula: 5 = H * 
300 FR 
S = Ground resolution in feet 
H = Altitude in feet 
F = Focal length in feet 
R = Resolving power of the system 
300 = Conversion factor 


Using the above scale formula, the theoretical ground resolution 
of SO-121 film in the aft camera is computed to be approximately 14 feet 
at an altitude cof 82 nm. 


Resolution Comparison (Approximate) 


Film Resolving Power (cycles per millimeter) 





TOC SO- 380 S0-121 3404 SO-180 
Ueos1 195 63 190 30 
1.7:1 205 73 196 35 
2:1 280 78 260 ho 
6.4:1 482 130 465 67 
1000:1 671 172 668 95 


System Resolution (Approximations) 
Toc S0-380 S0-121 


2:1 132 L/mm = 6.2 ft 59 L/mm = 14 ft 


B. Resolution (Subjective) 


The SO-121 imagery is generally out of focus and the expected 
resolution was not achieved. The best quality is restricted to a narrow 
vand along the format edges where the ground resolution ranges from 15 to 
25 feet. A very noticeable shift in quality (apparent at 5x magnification) 
occurs toward the format center where the best resolution is approximately 
30 feet. 


C. Color Quality 
The color balance is good; however, there is a slight color shift 


from the teginning to the end of an operation and from one pass to another. 
The density and contrast are generally good. 





*see footnote (*) on page 41. 
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FIGURES la AND 2a, $0-121 AND s0-380 QUALITY COMPARISON 


The following photographs are comparisons from SO-121 and S0-380 film. 
Both photographs are representative of the best quality that was obtained 
with the respective films. The S0-380 photograph contains fine detail, 
whereas the color provides additional tonal information. 
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FIGURES 3a AND 4a, CHANGE IN IMAGE QUALITY WITHIN FORMAT 


The following photographs display the shift in image quality as dis- 
cussed in Part I. Note the relatively good imagery at the bottom of the 
prints, which portrays the edge of the format, and the poor quality that 
is readily apparent at the middle and top of the print. 


Prints from SO-180 (infrared color film) of the same area as covered 


el in the Photographic Evaluation Report for Mission nok, 
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IV. ACQUISITION PARAMETERS 


The SO0-121 was exposed through a Wratten 2E filter with a 0.20 cyan 
color correction filter and a 0.40 neutral density filter. There were 
five slit widths available: 0.138, 0.149, 0.192, and 0.271 inch and a 
fail-safe of 0.198 inch. Only the 0.192 and 0.271 slit widths were used 
during this experiment. The range of acquisition parameters experienced 
during exposure for the S0-121 is listed below. This data refers to the 
first and next to the last frame of each pass to avoid improper represen- 
tation of exposure associated with camera slow down at the end of an op- 
eration. 
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V. MENSURATION 


There were no photo interpreter requests for mensuration support from 
the color portion of this mission. Therefore, no mensuration analysis has 
been accomplished, 
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VI. OBSERVATIONS AND CONCLUSIONS 


1. Twenty-two targets were nominated for color coverage on this 
mission, but only one was actually covered. No additional intelligence 
information concerning this target was obtained from the color photog- 
raphy. 


2, The image quality and interpretability are poor due to the out- 
of-focus condition experienced throughout the color acquisitions. This 
degraded condition precludes a detailed analysis of the potential of 
color photography in this system. 


3, §0-121, approximately 1.5 mil thicker than SO-380 (UTB), results 
in a shorter film load capability and reduced area coverage. 


4, The color balance is good and the exposure is adequate. 


5. The use of the color imagery from this mission as a stereo part- 
ner with the high resolution black and white imagery, is Limited by the 
sut-of-focus concition of the color acquisitions. 


6% e test ground resoluti = in 
this system (approximately feet) is not commatible with detailed tars 
oer Color oriented requirements should be directed against 


targets which do not require resolutions beyond the capability of the 
system. The requirement for color must be color resolution oriented 
rather than spatial resolution oriented. 
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SO-180 EVALUATION SUPPLEMENT 


A special study on SO-180 film is incorporated in the Photographic 
Evaluation Report for Mission 1104. At the time of publication, the fol- 
lowing prints were not available and are included herein to illustrate and 
substantiate the conclusions of the study. For the sake of convenience, 
the Appendix to the SO-180 Evaluation has been repeated in this report. 


For addition i ation, readers are referred to the study in its en- 
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APPENDIX 


It was previously stated that measurements made on tri-pack color 
films may be more accurate if obtained from a Single emulsion layer rather 
than from the composite of all layers. Similarly, improvements may also 
be expected in the image quality of black and white reproductions made 
selectively from color film. It has been established that the quality of 
the imagery varies with filter/film combinations. Therefore, more infor- 
mation may be derived from one of the three layers than from either of the 
other two, and more than in 4ll three viewed or printed as one. This 
phenomenon is more distinctly manifested in some areas than in others. 
Experiments were conducted on the corona fog-degraded areas (where the 
laver information differences are more pronounced ) by making reproductions 
through red, green, and blue separation filters. The following combina- 
tions were used: | 





FILTER FILM PROCESS 
w-92 (Red ) Dupont High Contrast Versamat A 
Separation Film 
7-99 (Sreen) Dupont Medium Contrast Versamat 3 
Separation Film 
W-98 (Blue) Dupont Medium Contrast Versamat B 


Separation Film 


Reproductions from the fog-degraded* areas illustrate that the prints 
made through a W-92 (red) filter are unusable from an intelligence stand- 
DOint--practically all information is obscured with only gross terrain 
features detectatle. The degree of information provided by the reproduc- 
“ions made chrougi. the W-99 (creer) and W-98 (blue) filters is muc~ 
Superior, with the prints ottained through the green filter generally 
reine the test; A411 reproductions are improved and more comparable with 
recpect to each. over as the fog from the corona static decreases. The 
vélue of this special printing technique as a salvage and enhancement 
operation is otvious. 
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Since publication of the referenced Appendix, printing conditions have 
been modified to maximize information obtained from corona fog degraded 
areas. The previous procedure was to reproduce contract separation nega- 
tives from the original film, using Wratten filters 92, 99, and 99 (red, 
green, and blue respectively), and then make enlarged prints from the 
negatives. Upon investigation, it was determined that a large amount of 
degradation apparent in the prints is induced by the separation negatives 
rather than the original film. To more accurately portray the inherent 
quality of the original, enlarged separation negatives were made, and ther 
contact prints were reproduced from these negatives. Wratten filters 29, 
51, and 47B were used in this procedure because they are incorporated in 
che enlarger used in this experiment. The transmission characteristics of 
these filters are relatively similar to the W-92, 99, and 98 and are satis- 
factory for the objective. 


In addition to the selectively filtered prints, reproductions were 
made from the same areas, using panchromatic and orthochromatic black ard 
write film without any special filtration. 


Comparison of all printing techniques employed indicates that tre 
prints made trrough tne red filter and also the prints made from the par- 
chromatic film (without the use of selective filters) are very poor ir 
qualit:.. The remaining prints are fair in quality and appear comparatle 
although those made through the green filter are slightly superior. There- 
fore, it is recommended that if high quality black and white reproductions 
are needed from the corona fog degraded areas of SO-180 film, a green 
filter be used to maximize the information. 
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FIGURE lb. EFFECT OF CORONA STATIC ON SO-180 


The following is a representative color sample of an area whict is 
severely affected by corona static and portrays the original film as 
accurately as possible. The color print should be compared with the black 
and white prints which were made selectively from the same area. (FIGURES 
2b thru 6b) 
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FIGURE 2b, PANCHROMATIC BLACK AND WHITE PRINT 


Printing and processing conditions: 


1OX enlarged negative made on D-184 Durst Laborator Enlarger with no 
filters and six seconds exposure f-8. | 


Processed in A Versamat at ten feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE 3b. ORTHOCHROMATIC BLACK AND WHITE PRINT 


Printing and processing conditions: 


10X enlarged negative made on D-184 Durst Laborator Enlarger witz no 
filters and two seconds exposure at f-8. 


Processed in B Versamat at 12 feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE 4b. CYAN DYE LAYER (INFRARED INFORMATION) PRINT 
Printing and processing conditions: 


10X enlarged negative made on D-184 Durst Laborator Enlarger with 
W-29 filter and 12 seconds exposure at f-8. 


Processed in A Versamat at 15 feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE 5b. MAGENTA DYE LAYER (RED INFORMATION) PRINT 
Printing and processing conditions: 


7 i10X enlarged negative made on D-184 Durst Laborator Enlarger with 
W-Ol filter and eight seconds exposure at f-8. 


Processed in B Versamat at 15 feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE 6b. YELLOW DYE LAYER (GREEN INFORMATION ) PRINT 


Printing and processing conditions: 


LOX enlarged negative made on D-184 Durst Laborator Enlarger with 
W-47B filter and 11 seconds exposure at f-8. 


Processed in B Versamat at ten feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE 7b. EFFECT OF CORONA STATIC ON SO-180 
The following is a representative sample of an area which is moder- 
ately affected by corona static. 


It should be compared with the black 
and white prints which were made selectively from the same area. (FIGURES 
8b thru 12b) 
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_ FIGURE 8b. PANCHROMATIC BLACK AND WHITE PRINT 


Printing and processing conditions: 


10X enlarged negative made on D-184 Durst Laborator Enlarger with 
no filters and six seconds exposure at f-8. 


Processed in B Versamat at ten feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE 9b. ORTHOCHROMATIC BLACK AND WHITE PRINT 
Printing and processing conditions: 


LOX enlarged 


negative made on D-184 Durst Laborator Enlarger with 
no filters and two 


seconds exposure at f-80 
Processed in B Versamat at 12 feet per minute. 


Contact printed on Kodebromide paper. 
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FIGURE 10b, CYAN DYE LAYER (INFRARED INFORMATION ) PRINT 
Printing and processing conditions: 


10X enlarged negative made on D-184 Durst Laborator Enlarger with 
W-e9 filter and eight seconds exposure at f-ll. 


Processed in A Versamat at 15 feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE lib. MAGENTA DYR LAYER (RED INFORMATION ) PRINT 
Printing and processing conditions: 


10X enlarged negative made on D-184 Durst Laborator Enlarger with 
W-61 filter and eight seconds exposure at f-8, 


Processed in B Versamat at 15 feet per minute. 


Contact printed on Kodabromide paper. 
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FIGURE 12b. YELLOW DYE LAYER (GREEN INFORMATION ) PRINT 


Printing and processing conditions: 


1OX enlarged negative made on D-184 Durst Laborator Enlarger with 
W-47B filter and 11 seconds exposure at f-8, 


Processed in B Versamat at ten feet per minute. 


Contact printed on Kodabromide paper. 
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